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II histone deacetylases in erasure of H3K18Ac. Conversely, our results
indicate non-redundant requirements for a histone chaperone and
components of the SWI/SNF chromatin remodeling complex in
removal of the H3K4me2 mark. We are currently using real time
quantitative imaging techniques to assay the dynamics of histone H3
during PGC specification. Future experiments will outline key path-
ways that effect coordinated epigenetic erasure in PGCs. The implica-
tions of our findings will be discussed in light of the regulatory logic
that underlies germ cell specification and safeguards its totipotency.
doi:10.1016/j.ydbio.2009.05.079
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The interaction of the Wnt and Nodal pathways during organizer
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The Wnt and Nodal pathways interact in a variety of different
tissues as well as in the maintenance of many different types of stem
cells. Within the developing Xenopus embryo, the Wnt and Nodal
pathways overlap in the area of the Spemann Organizer, a region of
tissue on the dorsal side of the embryo essential for embryonic
patterning and axis formation. Both Wnt and Nodal pathways are
essential for organizer formation, yet little is known about how these
pathways interact at the level of target gene promoters to affect
organizer gene expression. Goosecoid (Gsc) is an organizer specific
gene with a well-defined promoter containing both a Wnt responsive
element and a Nodal responsive element. Expression of Wnt effectors
Siamois (Sia) and Twin (Twn) with Nodal leads to synergistic
activation of the Gsc promoter. We hypothesize that this synergy is
due to the recruitment of a common co-factor among the Wnt and
Nodal effectors. Chromatin immunoprecipitation (ChIP) has revealed
that Wnt effectors Sia/Twn and Nodal effectors Fast-1/Smad2 bind to
the endogenous Gsc promoter. Sia/Twn binding to the Gsc promoter
increases in the presence of a Nodal signal, suggesting formation of a
more stable complex when Wnt and Nodal effectors are present.
Inhibition of p300 activity abrogates both Sia/Twn and Nodal
mediated activation of Gsc expression; ChIP reveals that p300 binds
the Gsc promoter, and binding increases with addition of Sia or Twn.
Current work focuses on defining chromatin modifications mediated
by effector recruitment to the Gsc promoter as well as determining
how Nodal and Wnt effectors interact to recruit p300.
doi:10.1016/j.ydbio.2009.05.080
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The vertebrate cranial neural crest (CNC) is a multipotent cell
population that gives rise to awide variety of cell types, including both
non-ectomesenchymal derivatives (e.g. neurons, glia, and pigment
cells) and ectomesenchymal derivatives (e.g. cartilage and bone). We
have identified a semi-dominant zebrafish ENUmutant, db1092, which
exhibits delayed formation of the CNC during neurulation, with loss of
later ectomesenchymal derivatives of the head skeleton and the
melanophore pigment lineage. Here we report that the causative
db1092 lesion is a dominant missense mutation in a ubiquitously-
expressed variant histone H3.3 gene, h3f3a. Injection of h3f3a mRNA
encoding the mutant form of H3.3 results in phenocopy of the
h3f3adb1092 mutant. We have been able to position H3.3 within the
Neural Crest Gene Regulatory Network (NC-GRN), the established
hierarchical network of signaling molecules and transcription factors
responsible for the specification of neural crest. H3.3 acts downstream
of Neural Plate Border Specifiers (pax3,msxb, zic2, etc.), but upstream
of the Neural Crest Specifier genes (sox10, foxd3, tfap2a, snail1b, and
sox9b). Together these data identify a novel role for epigenetic
remodeling in the specification of the multipotent CNC from the more
developmentally-restricted cells of the neural plate border. The
potential nature and role of this newly-identified epigenetic process
will be discussed, together with the wider-reaching implications for
the acquisition of multi/pluripotency in other systems.
doi:10.1016/j.ydbio.2009.05.081
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Our studies of Histone Deacetylase 1 function during zebrafish
embryogenesis have revealed critical functions for Hdac1 in regulating
the pace and pattern of both neurogenesis and oligodendrogenesis in
the developing CNS. These results show that Hdac1 promotes expres-
sion of many proneural genes throughout the CNS by amechanism that
antagonises the Notch pathway-mediated maintenance of neural
progenitors. Our findings point to a regulatory role for Hdac1 upstream
of proneural genes, but the detailed molecular mechanism of Hdac1
action in promoting neurogenesis remains unclear. To elucidate further
the role of Hdac1 in CNS development, we performed a genome-wide
expression analysis of the hdac1 mutant phenotype and identified a
panel of genes that exhibit Hdac1-regulated expression in the develop-
ing zebrafish brain. We then used these markers to carry out a
comparative analysis of hdac1 mutants and embryos lacking the
functions of other chromatin regulators that may interact with Hdac1.
Our results suggest that Hdac1 promotes neurogenesis as a component
of several distinct transcriptional silencing complexes. Ongoing work
aims to further elucidate the functional relationships between Hdac1
and other chromatin regulators in neurogenesis and to identify the
downstream target genes that are brought under direct transcriptional
control by these proteins in the developing zebrafish CNS.
doi:10.1016/j.ydbio.2009.05.082
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